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Description 

Background f the Invention 

The present invention relates generally to an 
arrangement in which filaments produced from heat 
softenable material are quenched by passing a 
gaseous quenching medium over the filaments as 
they are discharged from the orifices of an extrud- 
ing die. 

Filaments formed of synthetic polymer and the 
like such as, for example, synthetic yam filaments, 
are typically formed by forcing molten polymer 
material through a plurality of openings or orifices 
in an extrusion die so that the molten material 
leaves each opening in the die as an individual 
strand or filament. When the material initially exits 
an opening in the extrusion die, it is still in a 
molten state, and it is generally known that these 
filaments must be quenched or cooled to convert 
the molten material to a hardened material, and 
with most filaments the quenching should prefer- 
ably occur as soon as the molten filaments leave 
the die. 

The particular apparatus used to quench mol- 
ten filaments takes a variety of forms. For example, 
so-called quench sticks made of porous materials 
such as ceramics or sintered metals have been 
used as described, for example, in Stofan U.S. 
Patent No. 3,969,482; Barnett U.S. Patent No. 
3,135,811; and Boyes U.S. Patent No. 4,038,357, 
wherein the porous material is disposed within an 
annular pattern of vertically flowing filaments and 
extend generally from the extrusion die for a con- 
siderable distance below the die. In Morrell U.S. 
Patent No. 2,730,758, cooling air is directed verti- 
cally upwardly by a jet disposed within the annular 
pattern of filaments so that the air strikes a dis- 
coidal deflector plate located immediately below 
the die whereby the air is deflected outwardly 
toward and through the filaments, and U.S. Patent 
No. 3,695,858; U.S. Patent No. 3,959,052; and Jap- 
anese Patent Nos. 38-7511 and 51-7218 all dis- 
close other variations of gaseous flow patterns ex- 
tending generally across the vertically extending 
filaments. 

Japanese Patent Nos. 46-34926 and 47-21251 
disclose two similar versions of a quenching ap- 
paratus that includes a large plurality of vertical 
stacked discs having spacings therebetween 
through which the quenching gas is discharged 
radially over a substantial length of the vertically 
extending filaments, and the flow of the quenching 
gas from each of the spacings between the discs is 
controlled by the size of the openings in the center 
of the discs through which the quenching air flows 
to the radial spacings. In both of these patents, the 
quenching air is intended to flow radially and per- 



pendicular to the vertically extending filaments, al- 
though in the first-listed patent there is a sugges- 
tion that the discs can be modified in some un- 
described way to cause the air to flow at some 

5 undefined angle other than perpendicular to the 
filaments. Similarly, in Miani U.S. Patent No. 
4,259,048, a single discoidal nozzle is positioned 
immediately beneath the die and within the annular 
pattern of filaments, and the discoidal nozzle is 

w specially formed to define at its periphery a single 
annular slit directed perpendicular to the vertical 
direction of extrusion of the filaments to provide a 
single laminar centralized discoidal jet of cooling 
air that impinges perpendicularly adjacent the just 

75 extruded filaments close to the holes in the die. 
Finally, commercial apparatus has been available 
which includes a quenching system having a dis- 
coidal nozzle formed with a single annular slot that 
directs the quenching air upwardly toward the low- 

20 er surface of the die at a predetermined upward 
angle with respect to the horizontal, and while this 
nozzle overcomes or alleviates drawbacks of the 
perpendicularly directed flow of the nozzle dis- 
closed in the aforesaid Miani patent, the single 

25 quenching air flow is difficult to properly control in 
terms of being able to obtain both a proper velocity 
and quantity of quenching air. 

With regard to most filaments, it is important in 
terms of the quality of the filament that is to be 

30 produced that the filaments in the annular pattern 
of filaments be cooled as uniformly as possible as 
soon as they leave the die. As the size of dies 
increases and as the number of filament forming 
openings in a die increase, it becomes more dif- 

35 ficult to obtain uniform cooling of all of the fila- 
ments. For example, where the cooling air is di- 
rected radially outwardly from the center of the 
annular pattern of filaments in a direction per- 
pendicular to the vertical extent of the filaments, as 

40 disclosed in the aforesaid Miani patent, the 
quenching air immediately cools those filaments 
which are located at the radially innermost portion 
of the filaments in the annular pattern, but as the 
quenching air progresses outwardly through the 

45 annular pattern of filaments, the downward drag 
exerted in the quenching air by the rapidly flowing 
filaments tends to direct the quenching air down- 
wardly so that by the time the quenching air ac- 
tually reaches the outermost portion of the annular 

so pattern, it is located substantially below the bottom 
face of the die. This can result in these outermost 
filaments not being cooled quickly enough and can 
adversely affect the uniformity of the size and 
consistency of the filament which, in turn, affects 

55 the performance of the filaments, and the "hand" 
of the filaments if they are to be used as synthetic 
yarn. This adverse affect can sometime be partially 
affected by increasing the velocity of the quench- 
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ing air as "rt leaves the nozzle so that it reaches the 
outermost filaments more quickly, but if the exit 
velocity of the quenching air is too high, it can 
actually break the innermost filaments. Where the 
quenching gas is concentrated in a single nozzle, 
as discussed above, it is much more difficult to 
control the air flow so that it obtains a proper 
balance between velocity and the quantity of the air 
flow. 

In accordance with the present invention a 
unique quenching apparatus is provided which ad- 
dresses and alleviates some of the problems with 
known apparatus of this type. 

Summary of the Invention 

The present invention provides a method and 
apparatus for quenching a plurality of filaments, 
such as synthetic yarn filaments, as they exit at a 
plurality of openings in a extrusion die which is 
formed to cause such filaments to exit vertically 
downwardly in an annular pattern and in substan- 
tially straight, parallel paths. A source of quenching 
gas is provided, and a quenching head is con- 
nected to the source of quenching gas and is 
adapted to be disposed adjacent and beneath the 
extrusion die and within the annular pattern of 
filaments exiting therefrom, and this quenching 
head includes a first nozzle arrangement formed to 
cause the quenching gas to pass therefrom gen- 
erally radially toward the annular pattern of fila- 
ments as they exit the die openings, and at a 
predetermined angle directed upwardly with re- 
spect to a horizontal plane through the first nozzle, 
and a second nozzle arrangement which is located 
beneath and adjacent the first nozzle arrangement 
and formed to cause quenching gas to pass there- 
from also in a direction generally radially and to- 
ward the annular pattern of filaments and at pre- 
determined angle directly upwardly with respect to 
a horizontal plane through the second nozzle. 

One significant advantage obtained from the 
aforesaid arrangement is that the quenching gas is 
initially directed upwardly so that the above-dis- 
cussed downward drag imposed on the quenching 
gas by the downwardly moving filaments is offset 
and there is a more uniform cooling of all of the 
innermost and outermost groups of filaments in the 
annular pattern. 

In the preferred embodiment of the present 
invention, the upwardly directed angle of the flow 
of quenching gas from the first nozzle arrangement 
is different from, and less than, the upwardly di- 
rected angl of flow of quenching gas from the 
second nozzle arrangement. The angle of flow from 
th first nozzle arrangement is preferably in the 
range of 4 # to 6* relative to a horizontal plane 
through the first nozzle arrangement and the flow 



from the second nozzle is preferably in the range 
of 8* to 10* relative to a horizontal plane through 
the second nozzle. Each of the first and second 
nozzle arrangements includes an annular gap 

5 through which the quenching gas exits therefrom 
and both of these nozzles are selectively adjustable 
to vary the sizes of these annular gaps. Preferably, 
when producing synthetic yarn filaments, the size 
of the lower annular gap is substantially larger than 

io the upper annular gap, which improves the "hand" 
of the filaments. Also, the source of the quenching 
gas preferably includes two concentric flow paths 
for supplying quenching gas to the first and second 
nozzle arrangements, respectively. 

75 

Brief Description of the Drawings 

Figure 1 is an elevational view illustrating the 
preferred embodiment of the quenching appara- 

20 tus of the present invention; 

Figure 2 is a detailed view of the first and 
second nozzle arrangements of the quenching 
apparatus of the present invention; and 
Figures 3 and 4 are schematic views illustrating 

25 in diagrammatic form, a comparison of the gen- 
eral flow paths of the quenching gas as it leaves 
the nozzle assembly of the present invention 
and a corresponding prior art flow path. 

30 Description of the Preferred Embodiment 

Looking now in greater detail at the accom- 
panying drawings, Figure 1 is a general side 
elevational view illustrating the quenching appara- 

35 tus of the present invention. The bottom portion of 
a conventional circular extrusion die 10 is illus- 
trated in Figure 1 and it includes an annular band 
12 which includes a large number of small ap- 
ertures or openings (not shown) through which a 

40 molten material, such as a molten polymeric ma- 
terial, is forced under pressure to form continuous 
filaments 14 (see Figure 3) extending vertically 
from each opening, all in a conventional manner 
that is well known in the art. For example, in a 

45 typical extrusion die for 4,4 - 6,6 dtex per filament 
(4-6 denier per filament) the die 10 may have 
40,000 openings or orifices in the annular band 12. 

A dual quenching nozzle assembly 16 is moun- 
ted directly beneath and closely adjacent the bot- 

50 torn surface 18 of the extrusion die 10, and the 
lower end of the nozzle assembly 16 is in fluid 
communication with a supply system 20 through 
which quenching gas is supplied to the nozzle 
assembly 16, the supply system 20 including an 

55 inner tubular conduit 22 which provides a first flow 
path for the quenching gas and an outer conduit 24 
that extends coaxially with, and in spaced relation 
to, the inner conduit 22 to form a second flow path 
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for the quenching gas. 

As best seen in Figure 2, the nozzle assembly 
16 is comprised of a fixed upper element 26 that is 
generally conical in shape and with its exposed 
outer surface 26' being shaped with a predeter- 
mined curvature. An intermediate conical member 
28 is mounted beneath the upper fixed element 26, 
and it has an upper curved surface configuration 
which cooperates with the outer surface 26* of the 
upper fixed element 26 to form a first nozzle 30 
that is in fluid communication at its lower inlet end 
with the quenching gas flow path established by 
the inner conduit 22 and that includes a continuous 
annular gap 32 through which the quenching gas is 
discharged from the first nozzle 30. A lower nozzle 
element 34 is mounted beneath, and spaced from, 
the intermediate conical element 28 so that the 
facing curved surface portions thereof form a sec- 
ond nozzle 36 which is in fluid communication at its 
lower inlet end with the quenching air flow path 
formed by the outer conduit 24, and which includes 
a continuous annular gap 38 disposed directly be- 
neath the upper annular gap 32. 

In the preferred embodiment of the present 
invention, the upper fixed element 26 is mounted 
directly to the bottom surface 18 of the extrusion 
die 10 by a vertically extending mounting spike 40 
and the intermediate conical element 28 and the 
lower nozzle element 34 are mounted on the upper 
end of the conduits 22,24. As best seen in Figure 
1 , the inlet end of the outer conduit 24 is open so 
that it can be connected directly to any conven- 
tional source of quenching gas (not shown), such 
as a variable speed blower, and the inlet end of the 
inner conduit 22 is also open so that the supply of 
quenching gas is divided into separate flow paths 
established by the conduits 22,24 which direct the 
quenching gas into the first and second nozzles 
30,36, respectively. The conduits 22,24 and the 
intermediate and lower nozzle elements 28,30 
mounted thereon can be moved vertically by any 
conventional mechanical arrangement (not shown) 
in a manner well-known to the art, and this vertical 
movement can be utilized to vary the size of the 
upper annular gap 32 by moving the intermediate 
conical element 28 toward or away from the upper 
fixed element 26. Also, the size of the lower gap 38 
may be adjusted by selecting an alternate form of 
the intermediate conical element 28 which will have 
a predetermined relationship with the lower nozzle 
element 34 to form the lower gap 38 with any 
desired size. By adjusting the gaps 32,38, it is 
possible to vary the velocity of the quenching gas 
as it is discharged from the first and second noz- 
zles 30,36 and is also possibl to vary the ratio or 
proportionate part of the total volume of quenching 
gas that is distributed through each of the two 
nozzles 30,36. When the filam nts to be quenched 



are synthetic yam filaments, it has been found in 
prototypes of the present invention that the "hand" 
of such filaments is improved when the size of 
lower annular gap 38 is significantly larger than the 

s size of the upper annular gap 32 (e.g., at least 
twice as big). 

As best seen in Figure 2, one of the significant 
features of the present invention resides in the fact 
that the first and second nozzles 30.36 are de- 

70 signed so that the quenching gas is discharged 
therefrom in a direction that is generally radial and 
toward the pattern of filaments 14, but which is 
directly upwardly at a small angle relative to a 
horizontal plane passing through the respective 

75 nozzles 30,36. While the exact angle at which the 
quenching gas is directed upwardly is not critical, it 
should be designed to significantly offset the down- 
ward drag that is imposed on the quenching gas by 
the downward movement of the filaments 14 as the 

20 quenching gas passes through the annular pattern 
of such filaments, all as will be explained in greater 
detail below. It has been found in experimental 
prototype apparatus used to form synthetic yarn 
filaments (e.g., polypropylene) that particularly 

25 good quenching results are obtained if the quench- 
ing gas is discharged from the first nozzle 30 at an 
angle of 5' with respect to a horizontal plane 
through that nozzle and if the quenching gas from 
the second nozzle is discharged at an angle of 9 • 

30 to such a horizontal plane. However, it is believed 
that angles within the range of 4* to 6* for the first 
nozzle and 8° to 10° for the second nozzle will 
also provide unusually good results. 

Figures 3 and 4 illustrate, in diagrammatic and 

35 somewhat exaggerated form, a comparison of the 
flow paths of the quenching gas discharged by the 
nozzle assembly 16 of the present invention (Fig- 
ure 3) and a conventional prior art nozzle (Figure 4) 
in which the quenching gas is discharged radially 

40 from a single nozzle in a direction perpendicular to 
the vertical movement of the filaments as they 
leave the extrusion die. In both Figures 3 and 4, 
only four filaments are shown diagrammatically for 
clarity of illustration, but it will of course be under- 

45 stood that the actual numbers of filaments would 
be substantially greater than four, particularly in 
large tex filaments wherein there may be 40,000 
openings or apertures in the annular band 12 of 
filaments in the extrusion die as discussed above. 

so In the typical prior art arrangement illustrated in 
Figure 4, the quenching gas is discharged from the 
nozzle in a horizontal direction as indicated by the 
dotted line 42 and perpendicular to the downward 
vertical movement of the filaments which is in- 

55 dicated by the direction arrows 44. As the quench- 
ing gas makes contact with the filaments and 
passes outwardly therethrough, the surfaces of the 
moving filaments will create a downward drag on 
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the quenching gas so that the path of the quench- 
ing gas assumes a downwardly directed curvature 
as indicated generally by the dotted line 42. As a 
result, it will be noted that when the quenching gas 
reaches the radially outermost portion of the fila- 
ments, which are designated in Figure 4 as FO, it 
will engage such filaments FO at a location that is 
substantially spaced beneath the bottom surface of 
the extrusion die as compared with the innermost 
group of filaments (designated as Fl) f as well as 
the intermediate groups of filaments. This is un- 
desirable because, as discussed above, the quality 
of the filaments is adversely affected when the 
molten filaments are not cooled as quickly as pos- 
sible after they leave the extrusion die. More spe- 
cifically, if the path of the quenching gas assumes 
the downward curve as shown generally by the 
dotted line 42 in Figure 3, the molten filaments 
exiting the openings in the extrusion die are cooled 
by the quenching gas at a progressively lower 
point in their spacing from the extrusion die as the 
quenching gas moves radially outwardly, and they 
tend to remain in a molten state for a longer period 
of time than is desirable and, as a result, they tend 
not to be uniform in size, which adversely affects 
the quality of the filaments. By contrast, the upward 
angle at which the quenching gas is discharged 
from the nozzles 30,36 (Figure 3) in accordance 
with the present invention, offsets the downward 
drag imposed on the quenching gas by the down- 
wardly moving filaments and, as a result, there is a 
more even distribution of the quenching gas across 
the radial extent of the filaments 14 so that the 
quenching gas reaches the outermost portion of 
the filaments at a location which is more closely 
adjacent the point at which the molten filaments 
leave the lower surface 18 of the extrusion die 10, 
thereby alleviating the adverse affect on the size 
and uniformity of the filaments which can occur in 
prior art arrangements as discussed above. 

Apart from the advantages obtained from the 
upwardly directed flow of the quenching gas and 
the nozzle assembly 16 of the present invention, it 
has also been found that the size and uniformity of 
the filaments 14 are improved by using the dual 
quenching nozzles 30,36, with one located above 
the other. As discussed above, if the exit velocity 
of the quenching gas as it leaves the nozzle is too 
high, the gas tends to form what is generally re- 
ferred to as an "air knife" which tends to break the 
radially innermost filaments 14 in the annular pat- 
tern of filaments, but if the velocity is adjusted to a 
point where it is too low, then the radially out- 
ermost portion of the filaments do not get cooled 
quickly or properly, with the adverse affects dis- 
cussed above. In prior art arrangem nts like that 
shown in Figure 4 where the entire volume of 
quenching gas is discharged from a singular noz- 



zle, it is more difficult to control the velocity of the 
quenching gas so that it is correctly between the 
extremes of being too low or too high. On the other 
hand, in the present invention, the total volume of 

5 quenching gas is selectively divided between the 
inner and outer conduits 22,24, each of which can 
be individually controlled by changing the total 
volume of quenching gas that is fed to the conduits 
22,24 by using a conventional damper 46 or other 

10 control to vary the ratio of the total volume of 
quenching gas that is fed through the two conduits 
22,24 and/or by adjusting the size of the annular 
gaps 32,38. This wide range of options permits a 
broader range of control of the quenching gas and 

rs can result in a significantly improved filament qual- 
ity. 

Accordingly, while the present invention has been 
described herein in detail in relation to its preferred 
embodiment, it is to be understood that this pre- 

20 ferred embodiment is only illustrative and exem- 
plary of the present invention and is made merely 
for purposes of providing a full and enabling disclo- 
sure of the invention. The foregoing disclosure is 
not intended or to be construed to limit the present 

25 invention or otherwise to exclude any such other 
embodiments, adaptions, variations, modifications 
and equivalent arrangements, the present invention 
being limited only by the claims appended hereto 
and the equivalents thereof. 

30 In particular, the term "gas" as used herein is 
intended to connote any gas suitable for quenching 
extruded filaments of the kind referred to, and, as 
will be appreciated by persons skilled in the art, 
may in the simplest case be air at a predetermined 

35 temperature and pressure. 

Claims 

1. Apparatus for quenching synthetic filaments 
40 such as synthetic yarn filaments as they exit at 
a plurality of openings for an extrusion die 
which is formed to cause said filaments to exit 
vertically downwardly in an annular pattern and 
in substantially straight parallel paths, said 
45 quenching apparatus including: 

a) a source of quenching gas; and 

b) quenching head means connected to 
said source of quenching gas and adapted 
to be disposed adjacent and beneath said 

so extrusion die and within said annular pattern 

of filaments exiting therefrom, said quench- 
ing head means including: 
i) first nozzle means formed to cause said 
quenching gas to pass therefrom in a radial 

55 direction toward said annular pattern of fila- 

ments as they exit said die openings and at 
an angle directed upwardly with respect to a 
horizontal plane through said first nozzle 
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means that angle being predetermined such 
to at least partially offset the downward drag 
of the quenching gas imposed by the down- 
wardly moving filaments; and 
ii) second nozzle means located beneath 5 
and adjacent said first nozzle means and 
formed to cause said quenching gas to pass 
therefrom in a generally radial direction and 
toward said annular pattern of filaments at a 
point beneath the point where the quench- w 
ing gas directed by said first nozzle means 
initially passes over said filaments, said 
second nozzle means causing said quench- 
ing gas to flow at an angle directed upwar- 
dly with respect to a horizontal plane 75 
through said second nozzle means that an- 
gle being predetermined such to at least 
partially offset the downward drag of the 
quenching gas imposed by the downwardly 
moving filaments. 20 

2. Apparatus for quenching synthetic filaments as 
defined in claim 1 wherein said predetermined 
upwardly directed angle of said flow of said 
quenching gas from said first nozzle means is 25 
different from said predetermined upwardly di- 
rected angle of said flow of said quenching gas 
from said second nozzle means. 

3. Apparatus for quenching synthetic filaments as 30 
defined in claim 1 wherein said predetermined 
upwardly directed angle of said flow from said 

first nozzle means is in the range of 4' to 6* 
relative to said horizontal plane through said 
first nozzle means. 35 

4. Apparatus for quenching synthetic filaments as 
defined in claim 3 wherein said predetermined 
upwardly directed angle of said flow from said 
second nozzle means is in the range of 8 • to 40 
10* relative to said horizontal plane through 

said second nozzle means. 

5. Apparatus for quenching synthetic filaments as 
defined in claim 1 wherein said first and sec- 45 
ond nozzle means each include an annular gap 
through which such quenching air exits there- 
from and wherein said first and second nozzle 
means are each selectively adjustable to vary 

the degree of said annular gaps. 50 

6. Apparatus for quenching synthetic filaments as 
defined in claim 5 wherein the size of said 
annular gap of said second nozzle means is 
larger than the size of th said annular gap of 55 
said first nozzle means. 



7. Apparatus for quenching synthetic filaments as 
defined in claim 1 wherein said source of 
quenching gas includes two concentric flow 
paths for supplying quenching gas to said first 
and second nozzl means, respectively, and 
includes control means for varying the ratio of 
the total quantity of quenching gas which is 
supplied to said first and second nozzle 
means. 

a A method of quenching a plurality of filaments 
such as synthetic yarn filaments as they exit at 
a plurality of openings in an extrusion die 
which is formed to cause said filaments to exit 
in a vertically downward direction in an annular 
pattern and in substantially straight parallel 
paths, said method comprising the steps of: 

a) providing a source of quenching gas; 

b) creating first and second flow paths for 
said quenching gas directed radially out- 
wardly from a position within said annular 
pattern of exiting filaments, with said first 
flow path being disposed above said sec- 
ond flow path, said first and second flow 
paths each being directed upwardly at an 
angle to a horizontal plane passing through 
said annular pattern of exiting filaments be- 
ing predetermined such that the downward 
forces imposed on said quenching gas by 
its contact with the downwardly exiting fila- 
ments will be at least partially offset by the 
upwardly directed first and second flow 
paths of said quenching gas. 

9. A method of quenching a plurality of synthetic 
filaments as defined in claim 8 wherein said 
predetermined angle of said first flow path is 
greater than said predetermined angle of said 
second flow path. 

10. A method of quenching a plurality of synthetic 
filaments according to claim 8 wherein said 
common source of quenching gas is provided 
for said first and second flow paths, and said 
common source is divided into two flow paths 
having a predetermined and selectively vari- 
able rates for supplying quenching gas to said 
first and second flow paths. 

11. A method of quenching a plurality of synthetic 
filaments according to claim 8 wherein said 
first and second flow paths are each caused to 
flow through an annular gap, and the size of 
said annular gaps are selectively varied without 
changing said predetermined angles at which 
said first and second flow paths are directed 
upwardly from said horizontal plane. 
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12. A method of quenching a plurality of synthetic 
filaments according to claim 8 wherein said 
predetermined angles of said first and second 
flow paths are selected to offset said down- 
ward forces imposed on said quenching gas 
by said exiting filaments to such an extent that 
the quenching gas will pass over the radially 
outermost portion of filaments in said annular 
pattern at approximately the same spacing 
from said die as it passes over the radially 
innermost portion of filaments in said annular 
pattern. 

PatentansprUche 

1. Apparat zur AbkOhlung synthetischer Filamente 
wie synthetischer Garnfilamente die aus einer 
Vielzahl von Offnungen einer Extrusionsmatrize 
austreten, die so ausgebildet ist, daB die Fila- 
mente vertikal abwSrts in ringformiger Anord- 
nung und im wesentlichen mit gerader und 
paralleler Richtung austreten, 
dadurch gekennzeichnet. dafi 

a) eine KUhlgasquelle vorgesehen ist, und 
daB 

b) eine KQhlkopfanordnung, die mit der 
KUhlgasquelle verbunden ist, zur benach- 
barten Anordnung neben der Extrusionsma- 
trize und innerhalb der ringformigen Anord- 
nung der daraus austretenden Filamente 
vorgesehen ist, wobei die KQhlkopfanord- 
nung enthSIt: 

i) erste DGsenanordnungen, welche das 
KOhlgas mit radialer Richtung gegen die 
ringformige Anordnung der Filamente beim 
Austritt aus den Matrizen-Offnungen sowie 
mit einem, bezOglich einer Hoiizontalebene 
durch die erste DOsenanordnung, aufwarts 
gerichteten Winkel verlaBt, welcher Winkel 
derart vorbestimmt ist, daS die dem KOhl- 
gas von den abwSrts bewegten Filamenten 
aufgepragte abwarts gerichtete Schleppbe- 
wegung wenigstens teilweise aufgehoben 
wird, sowie 

ii) zweite DGsenanordnungen benachbart zu 
den ersten DGsenanordnungen angeordnet 
und derart ausgebildet, daB das austretende 
KOhlgas daraus mit allgemein radialer Rich- 
tung gegen die ringformige Filamentanord- 
nung an einer Stelle austritt, die neben der 
Stelle liegt, wo das KOhlgas aus der ersten 
DUsenanordnung ursprOnglich Ober die Fila- 
mente geht, wobei die zweit DGsenanord- 
nung das KOhlgas veranlaBt mit einem, be- 
zOglich einer Horizontaiebene durch die 
zweite DOsenanordnung, aufwSrts gerichte- 
ten Winkel zu stromen, welcher so vorbe- 
stimmt ist, daB die dem KOhlgas von den 



abwarts bewegten Filamenten aufgepragte 
abwarts gerichtete Schleppbewegung we- 
nigstens teilweise aufgehoben wird. 

5 2. Apparat zur AbkOhlung synthetischer Filamente 
nach Anspruch 1 , 
dadurch gekennzeichnet, daB 
der vorbestimmte aufwSrts gerichtete Winkel 
des KOhlgasstroms aus der ersten DQsenan- 

io ordnung abweichend vom vorbestimmten auf- 
warts gerichteten Winkel des KOhlgasstroms 
aus der zweiten DOsenanordnung ist. 

3. Apparat zur AbkOhlung synthetischer Filamente 
75 nach Anspruch 1 , 

dadurch gekennzeichnet, daB 
der vorbestimmte aufwarts gerichtete Winkel 
des Stroms aus der ersten DOsenanordnung 
im Bereich zwischen 4 und 6 Grad bezOglich 
20 der Horizontaiebene durch die erste DOsenan- 

ordnung ist. 

4. Apparat zur AbkOhlung synthetischer Filamente 
nach Anspruch 3, 

25 dadurch gekennzeichnet. daB 

der vorbestimmte aufwarts gerichtete Winkel 
des Stroms aus der zweiten DOsenanordnung 
im Bereich zwischen 8 und 10 Grad bezOglich 
der Horizontaiebene durch die zweite DOse- 

30 nanordnung ist. 

5. Apparat zur AbkOhlung synthetischer Filamente 
nach Anspruch 1 , 

dadurch gekennzeichnet, daB 

35 die erste und zweite DOsenanordnung jeweils 

einen ersten und zweiten ringformigen Spalt 
enthalten, durch wetchen das KOhlgas austritt, 
wobei die erste und zweite DOsenanordnung 
jeweils einzeln einstellbar ist zur Veranderung 

40 der Abmessungen besagter ringformiger Spal- 
te. 

6. Apparat zur AbkOhlung synthetischer Filamente 
nach Anspruch 5, 

45 dadurch gekennzeichnet, daB 

die Abmessung des ringformigen Spaltes der 
zweiten DOsenanordnung groBer als die Ab- 
messung des ringformigen Spaltes der ersten 
DOsenanordnung ist. 

50 

7. Apparat zur AbkOhlung synthetischer Filamente 
nach Anspruch 1 , 

dadurch gekennzeichnet, daB 
die KOhlgasquelle zwei konzentrische Stro- 
55 mungswege jeweils zur Beaufschlagung der 

ersten und zweiten DOsenanordnung mit KOhl- 
gas aufweist, sowie Steuermittel zur Verande- 
rung des Verhaltnisses an der gesamten KOhl- 
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gasmenge mit welcher erste und zweite DOse- 
nanordnung beaufschlagt werden. 

a Verfahren zur AbkOhlung einer Vielzahl von 
RIamenten wie synthetischer Garnfilamente 5 
die aus einer Vielzahl von 6ffnungen einer 
Extrusionsmatrize austreten, die so ausgebildet 
ist, daB die Rlamente vertikal abwSrts in ring- 
formiger Anordnung und im wesentlichen mit 
gerader und paralleler Richtung austreten, w 
gekennzeichnet durch 

a) Anordnung einer KUhigasquelie; 

b) Bereitstellung erster und zweiter Stro- 
mungswege fUr das KOhlgas mit Richtung 
radial auswarts von einer innerhalb der ring- 75 
formigen Anordnung austretender Rlamente 
liegenden Position, wobei der erste Stro- 
mungsweg oberhalb des zweiten Stro- 
mungswegs liegt und wobei erster und 
zweiter StrSmungsweg jeweils einen derart 20 
vorbestimmten und beziiglich einer Horizon- 
talebene durch die ringformige Anordnung 
austretender Rlamente aufwarts gerichteten 
Winkel aufweisen, daB die dem KOhlgas 
aufgepragten Abwartskrafte in Folge der 25 
BerOhrung mit den abwarts austretenden R- 
lamenten wenigstens teilweise durch die 
aufwMrts gerichteten StrSmungswege des 
Kuhlgases aufgehoben werden. 

30 

9. Verfahren zur AbkOhlung einer Vielzahl synthe- 
tischer Rlamente nach Anspruch 8, 

dadurch gekennzeichnet, daB 
der vorbestimmte Winkel des ersten Stro- 
mungswegs groBer als der vorbestimmte Win- 35 
kel des zweiten StrSmungswegs ist. 

10. Verfahren zur AbkOhlung einer Vielzahl synthe- 
tischer Rlamente nach Anspruch 8, 

dadurch gekennzeichnet, da8 40 
fOr den ersten und zweiten StrQmungsweg 
eine gemeinsame KUhigasquelie vorgesehen 
ist, welche in zwei Stromungswege mit vorbe- 
stimmbaren und einzeln verSnderbaren Antei- 
len zur KUhlgasbeaufschlagung des ersten und 45 
zweiten Stromungswegs aufgeteiit wird. 

11. Verfahren zur AbkOhlung einer Vielzahl synthe- 
tischer Rlamente nach Anspruch 8, 

dadurch gekennzeichnet, daB 50 
der erste und zweite Stromungsweg durch ei- 
nen ringfSrmigen Spalt fOhren und daB die 
Abmessungen der ringformigen Spalte ohne 
Veranderung der vorbestimmten Winkel mit 
denen rster und zweiter Stromungsweg von 55 
der Horizontalebene aufwSrts gerichtet sind, 
einzeln veranderbar sind. 



12. Verfahren zur AbkOhlung einer Vielzahl synthe- 
tischer Rlamente nach Anspruch 8, 
dadurch gekennzeichnet, daB 
di vorbestimmten Winkel des ersten und 
zweiten Stromungswegs zur Aufhebung der 
Abwartskrafte auf das KOhlgas durch die aus- 
tretenden Rlamente mit einem derartigen MaB 
ausgewahlt sind, daB das KOhlgas Ober den 
radial auBersten Bereich der Rlamente in ring- 
formiger Anordnung mit annahemd demselben 
Abstand bezOglich der Matrize geht, wie Ober 
den radial innersten Bereich. 

Revendicatlons 

1. Appareil pour refroidir des filaments synth&i- 
ques comme des filaments de fil synth£tique 
lorsqu'ils sortent d'une pluralite d'orifices d'une 
fili&re d'extrusion constitute pour amener les 
filaments & sortir verticalement vers ie bas 
suivant un motif annulaire et des trajets paral- 
lels sensiblement rectilignes, ledit appareil de 
refroidissement comprenant: 

a) une source de gaz de refroidissement, et 

b) un moyen formant tete de refroidisse- 
ment raccorde a ladite source de gaz de 
refroidissement et apte k etre place adja- 
cent k la fili&re d'extrusion, et en-dessous 
d'elle, a l'int£rieur dudit motif annulaire de 
filaments qui en sortent, ledit moyen for- 
mant tete de refroidissement comprenant: 

i) un premier moyen formant buse congu 
pour amener ledit gaz de refroidissement a 
en parti r dans une direction radiale vers 
ledit motif annulaire de filaments lorsqu'ils 
sortent desdits orifices de la filfere et en 
faisant un certain angle dirig£ vers le haut 
par rapport a un plan horizontal passant par 
ledit premier moyen formant buse, ledit an- 
gle dtant pr6d6termin6 pour compenser au 
moins partiellement PentraTnement vers le 
bas du gaz de refroidissement impost par 
les filaments qui se deplacent vers ie bas, 
et 

ii) un second moyen formant buse, plact 
en-dessous dudit premier moyen formant 
buse en lui ttant adjacent, et congu pour 
amener ledit gaz de refroidissement & en 
partir dans une direction gentralement ra- 
diale vers ledit motif annulaire de filaments, 
en un point situt en-dessous du point ou le 
gaz de refroidissement envoyS par ledit pre- 
mier moyen formant buse passe initiale- 
ment sur lesdits filaments, ledit second 
moyen formant bus amenant ledit gaz de 
refroidissement & s'tcouler suivant un angle 
dirigt vers le haut par rapport a un plan 
horizontal passant par ledit second moyen 
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formant buse, ledit angle etant predetermine 
pour compenser au moins partiellement 
I'entraTnement vers te bas du gaz de refroi- 
dissement impost par les filaments qui se 
deplacent vers le bas. 

2. Appareil pour refroidir des filaments syntheti- 
ques selon la revendication 1 , dans lequel ledit 
angle predetermine dirige vers le haut dudit 
flux de gaz de refroidissement provenant dudit 
premier moyen formant buse est different dudit 
angle predetermine dirig£ vers le haut dudit 
flux de gaz de refroidissement provenant dudit 
second moyen formant buse. 

3. Appareil pour refroidir des filaments syntheti- 
ques selon la revendication 1 , dans lequel ledit 
angle predetermine dirige vers le haut dudit 
flux de gaz de refroidissement provenant dudit 
premier moyen formant buse se situe dans la 
plage comprise entre 4 et 6 • par rapport audit 
plan horizontal passant par ledit premier 
moyen formant buse. 

4. Appareil pour refroidir des filaments synthSti- 
ques selon la revendication 3, dans lequel ledit 
angle predetermine dirige vers le haut dudit 
flux de gaz de refroidissement provenant dudit 
second moyen formant buse se situe dans la 
plage comprise entre 8 et 10* par rapport 
audit plan horizontal passant par ledit second 
moyen formant buse. 

5. Appareil pour refroidir des filaments syntheti- 
ques selon la revendication 1, dans lequelles- 
dits premier et second moyens formant buses 
comprennent chacun un intervalle annulaire 
par lequel sort ledit gaz de refroidissement, et 
dans lequel lesdits premier et second moyens 
formant buses sont chacun rgglables de fagon 
selective pour faire varier la taille desdits inter- 
vals annulaires. 

6. Appareil pour refroidir des filaments syntheti- 
ques selon la revendication 5, dans lequel la 
taille dudit intervalle annulaire dudit second 
moyen formant buse est plus grande que la 
taille dudit intervalle annulaire dudit premier 
moyen formant buse. 

7. Appareil pour refroidirdes filaments syntheti- 
ques selon la revendication 1 , dans lequel ladi- 
te source de gaz de refroidissement contient 
deux trajets d'ecoulement concentriqu s pour 
r spectivement envoyer du gaz de refroidisse- 
ment auxdits premier et second moyens for- 
mant buses et contient un moyen de comman- 
do qui fait varier le rapport de la quantity totale 



de gaz de refroidissement envoye auxdits pre- 
mier et second moyens formant buses. 

a Procede pour refroidir une plurality de fila- 
5 ments synthetiques. comm des filaments de 

fil synth&ique, iorsqu'ils sortent d'une pluralite 
d'orifices d'une filidre d'extrusion constitute 
pour amener les filaments h sortir verticals- 
ment vers le bas suivant un motif annulaire et 
10 des trajets parall&ies sensibiement rectilignes, 
ledit procede comprenant les etapes consistant 
k: 

a) preparer une source de gaz de refroidis- 
sement, et 

75 b) cnSer des premier et second trajets 

d'ecoulement pour ledit gaz de refroidisse- 
ment envoyt radialement vers Texterieur 
depuis un emplacement situe a I'interieur 
dudit motif annulaire de sortie des filaments, 

20 ledit premier trajet d'ecoulement etant place 

au-dessus dudit second trajet d'ecoulement, 
lesdits premier et second trajets d'ecoule- 
ment etant tous deux diriges vers le haut en 
faisant un certain angle par rapport & un 

25 plan horizontal passant par ledit motif annu- 

laire de sortie des filaments, lequel angle 
est predetermine pour que les forces orien- 
tees vers le bas qui sont appliqutes audit 
gaz de refroidissement par son contact avec 

30 les filaments qui sortent vers le bas soient 

au moins partiellement compensees par les 
premier et second trajets diriges vers le 
haut dudit gaz de refroidissement. 

35 9. Procede pour refroidir une pluralite de fila- 
ments synthetiques selon la revendication 8, 
dans lequel ledit angle predetermine dudit pre- 
mier trajet d'ecoulement est plus grand que 
fedit angle predetermine dudit second trajet 

40 d'ecoulement. 

10. Procede pour refroidir une pluralite de fila- 
ments synthetiques selon la revendication 8, 
dans lequel une source commune de gaz de 

45 refroidissement est prevue pour lesdits premier 

et second trajets d'ecoulement et ladite source 
commune est divisee en deux trajets d'ecoule- 
ment ayant des debits predetermines et seiec- 
tivement modifiables pour envoyer le gaz de 

so refroidissement auxdits premier et second tra- 

jets d'ecoulement. 

11. Procede pour refroidir une pluralite de fila- 
ments synthetiques selon la revendication 8, 

55 dans lequel lesdits premier et second trajets 
d'ecoulement sont tous deux amenes h passer 
par un intervalle annulaire et la taille desdits 
int rvalles annulaires peut §tre modifie de 
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fagon selective sans changer lesdits angles 
pr6d6termin6s suivant lesquels lesdits premier 
et second trajets d'£couiement sent dirigSs 
vers !e haut par rapport audit plan horizontal. 

5 

12. Proc6d6 pour refroidir une plurality de fila- 
ments synth^tiques selon la revendication 8, 
dans lequel lesdits angles pr£d£termin£s des- 
dits premier et second trajets d'gcoulement 
sont choisis pour compenser lesdites forces 10 
vers ie bas appliquSes sur ledit gaz de refroi- 
dissement par lesdits filaments qui sortent, 
dans une mesure telle que le gaz de refroidis- 
sement va passer sur la partie radialement la 
plus externe des filaments dans ledit motif 75 
annulaire, avec approximativement le meme 
espacement par rapport a ladite filiere lorsqu'ii 
passe sur la partie des filaments radialement la 
plus interne dans ledit motif annulaire. 

20 
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